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Low Odor Back-end Cured Catalyst for PIR and PUR Foams and Elastomers 

Technical Field 

The present invention relates to catalyst compositions. More particularly it relates 
to aqueous quaternary ammonium catalysts useful in producing isocyanate-derived 
foams. 

Background Information 

US Patent 3,980,594 describes die trimerization of aromatic isocyanates catalyzed 
by certain ammonium salts. Quaternary ammonium salts or inorganic and organic 
oxygen acids having pK values for at least one of the dissociable hydrogen atoms equal 
to or greater than 2.0 in aqueous solution are employed as extremely efficient catalysts 
for trimerization of organic isocyanates, particularly aromatic isocyanates, to 
isocyanurates and for urethane formation. 

US Patent 4,S21,S4S describes the latent catalyst made from an amine and a 
alkylating ester of an acid of phosphorous. 

US Patent 4,582,861 describes the use and synthesis of N-hydroxyalkyl 
quaternary ammonium carbonate salt. 

US Patent 4,785,025 and 4,904,629 describe the use and synthesis of salts based 
on TED A. 

Quaternary ammonium salts have been known to function as delayed action 
catalysts, improving on the cure of the final foams. Typically, they are made firom a 
starting material of trimethyl amine, which has a very strong amine odor associated with 
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it. These salts all have the anion derived from various acids. For a catalyst according to 
the present invention, the material is produced from methyldiethanol amine and 
hydroxide anion. Thus, it is possible to take this product and react it with various acids to 
make similar anmionium salts of various acids, but low in odor. 



Detailed DescriDtion 

The present invention is directed at using a particular quaternary ammonium salt 
as part of the catalyst package used in the curing of urethane foams and elastomers to 
improve isocyanate conversion and to decrease the time it takes to finish the reaction of 
the isocyanate with the reactive components while preventing a strong ammonia-like oder 
in the foam. 

The quatemary anmionium salt useful as a co-catalyst according to the present 
invention contains the tris-(hydroxyethybnethyl)ammonium cation, and also contains an 
anion for charge neutrality. The structure of tris-(hydroxyethyknethyl)ammonium 
hydroxide ("JEFFCAT(R)TR-62") is as shown below: 



X>H 



\ 



CH^H^H OH 



CH2CH2OH 



The foams which are to be formed using a catalyst according to the present 
invention can be rigid PIR or PUR foams, flexible foams, and/or elastomeric foams. A 
catalyst according to the present invention is sometimes referred to as a "back end cure" 
catalyst by those skilled in the art, since it improves on the curing rate and conversion of 
the material. 

According to a process of the invention, a catalyst according to the invention is 
used in conjunction or combination with other amine catalysts known to those skilled in 
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the art to improve on the cure time and shorten the dermoid time of various polyurethane 
and polyisocyanurate foam and elastomer systems. 

One application area where the catalyst of the present invention can be used 
quickly is in the end use manufacture of boardstock foam. In such an employment, the 
catalyst according to the present invention assists in converting the excess isocyanate to 
trimer materials in the foam. 



COMPONENTS 


PARTS BY WEIGHT 


control 


STEPHAN PS-2352 


100 




Goldschmidt B-84PI 


2.0 




141B 


16 




Water 


1.0 




Rl)BINATE®M(3.96 
index) 


283.8 




Actual weights used, 
grams 






B-component, g 


31.8 


31.8 


A-coii^nent,g 


75.7 


75.7 


Pelron 9540A. g 


1.3 


1.3 


JEFFCAT(R)TR-62, g 


0.5 




Cream time, seconds 


11 


12 


Rise time, sec 


62 


59 


Tack free time, sec 


34 


26 


Density, g/ml 


2.67 


3.12 



Example I 



Unexpected or surprising results or advantages of the invention include the fact 
that conversion of the isocyanate at lower temperatures will occur when the appropriate " 
acid block catalyst is used to catalyze the reaction of the isocyanate with the hydroxyl 
containing materials. The conversion at lower temperatures can shorten the time required 
for the material to be in a press. This will lead to faster cycle times with improve 
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productivity. Lower density foam was obtained when we used JEFFCAT(R)TR-62 in the 
formulations. 

The following examples show the effect of JEFFCAT(R)TR-62 vs. 
JEFFCAT®TMR-2. In these examples, different levels of water were added to give the 
same amount of blowing as in the examples prepared using JEFFCAT®TMR-2. Again, 
we see lower density foams. 



Formulation 


I 


n 


in 


IV 


V 


VI 


Aromatic polyester 
polyol 


100 


100 


100 


100 


100 


100 


PELCAT® 9540a 


4.2 


4.2 


4.2 


4.2 


4.2 


4.2 


Surfactant 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


JEFFCAT(R)TR-62 


0.25 


0.5 


0.75 








JEFFCAT® TMR-2 








0.25 


0.50 


0.75 


Water 


0.375 


0.25 


0.125 


0.5 


0.5 


0.5 


Pentane 


21 


21 


21 


21 


21 


21 


RUBINATE® 1850 


300 


300 


300 


300 


300 


300 


Rise prol 


Ble 


Cream time, sec 


9 


8 


8 


9 


9 


9 


Top of Cup, sec 


23 


18 


19 


21 


21 


19 


Gel time, sec 


34 


26 


25 


30 


30 


28 


Tack free time, sec 


44 


39 


38 


40 


38 


40 


Rise time, sec 


77 


66 


64 


71 


73 


66 


Firm time, sec 


97 


94 


83 


94 


94 


84 


Free rise doisity, g/ml 


1.53 


1.57 


1.65 


1.69 


1.70 


1.74 



Alternative, or other reactants useful with JEFFCAT(R)TR-62 include: Polyester 
polyols, polyether polyols, Mannich polyols, sucrose polyols, surfactants, either organic 
(caifoon) or silicon based, potassium salts of various acids, other amine catalysts, blowing 
agents such as hydrocaibon, carbon dioxide, 141b, 24SFA. 
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What is claimed is: 



1) In a process for producing an elastomer, or a PIR or PUR foam product by reaction of 
an organic isocyanate and a polyol in the presence of a tertiaiy amine catalyst, wherein 
the improvement comprises conducting the reaction in the further presence of an effective 
catalytic amount of tris-(hydroxyetfaylmethyl)anmionium cation. 

2) A process according to claim 1 wherein the charge counterbalance for said tris- 
(hydroxyethylmethyl)ammonium cation is provided by the presence of an ion selected 
from the group consisting of: hydroxide ion, carbonate ion, bi-carbonate ion, chloride ion, 
bromide ion, or a C1-C20 carboxylic acid anion. 

3) A process according to claim 1 wherein said process is conducted in the presence of 
any amount of water between 0.001 % and about 60 % by weight based on the total 
weight of said polyol present. 

4) A process according to claim 1 wherein said tertiary amine is selected from the group 
consisting of: JEFFCAT® ZF-10, JEFFCAT® ZF-20, JEFFCAT® ZR-40, and DMCHA, 
JEFFCAT® TD.33A, JEFFCAT® DMEA, JEFFCAT® ZR-70, JEFFCAT® DPA, 
JEFFCAT® ZR-50, JEFFCAT® Z-130, JEFFCAT® TR-90, JEFFCAT® TR-52, 
imidazoles, and PMDETA. 

5) A process according to any of claims 1-4 which is conducted in the further presence of 
potassium ion. 



6) A process according to any of claims 1-5 which is conducted in the further presence of 
one or more materials known to those skilled in the art falling within the classes of: 
surfactants, flame retardants, and blowing agents when used in the production of 
polyurethane elastomers or polyurethane foams. 

7) An aqueous solution comprising tris-(hydroxyethyhnethyl)anmiomum hydroxide, 
water, and a tertiary amine. 

8) An aqueous solution according to claim 7 wherein said t^iary amine is selected from 
the group consisting of: JEFFCAT® ZF-10, JEFFCAT® ZF-20, JEFFCAT® ZR-40, and 
DMCHA, JEFFCAT® TD-33A, JEFFCAT® DMEA, JEFFCAT® ZR-70, JEFFCAT® 
DPA, JEFFCAT® ZR-50, JEFFCAT® Z-130, JEFFCAT® TR-90, JEFFCAT® TR.52, 
imidazoles, and PMDETA« 
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